Intestinal epithelial cells down-regulate macrophage tumor necrosis factor-alpha secretion: a mechanism for immune homeostasis in the gut-associated lymphoid tissue.
The gut lumen contains more than 10(6) organisms per gram of luminal contents. The mechanisms that limit the response of macrophages in the lamina propria to these microbial antigens are unknown, although an intrinsic defect in this mechanism may contribute to the development of inflammatory bowel disease. Intestinal epithelial cells (IEC) may play an important role in mediating tonic down-regulation of local immune cell activation. The purpose of this study was to discern whether IEC might modulate macrophage activation in response to a variety of microbial stimuli. Thioglycollate-elicited murine peritoneal macrophages were activated by endotoxin, zymosan, Escherichia coli, and Candida albicans in the presence or absence of IEC from the rat intestinal epithelial cell line IEC-6. Macrophage tumor necrosis factor-alpha (TNF-alpha) secretion was determined by enzyme-linked immunosorbent assay. Lipopolysaccharide or zymosan-activated macrophages in coculture with IEC secreted significantly less TNF-alpha than macrophages cultured alone. The inhibitory effect of the IEC was dependent on their activation by lipopolysaccharide. Interleukin-1 alpha production was not affected. IEC-mediated suppression of macrophage TNF-alpha secretion was reversed by indomethacin but not by neutralizing antibody to TGF-beta. Lipopolysaccharide-activated IEC down-regulate macrophage TNF-alpha secretion in response to microbial stimuli through a prostanoid-mediated mechanism. IEC may mediate tonic down-regulation of immune cell activation in the gut-associated lymphoid tissue and may thereby regulate local and systemic inflammatory responses.